Abstract. In this contribution we construct an orthogonal basis of Hermitean monogenic polynomials for the specific case of two complex variables. The approach combines group representation theory, see [5] , with a Fischer decomposition for the kernels of each of the considered Dirac operators, see [4] , and a Cauchy-Kovalevskaya extension principle, see [3] . 
A continuously differentiable function g in an open region Ω of R 2n , taking values in S n , then is called (left) Hermitean monogenic in Ω iff it satisfies in Ω the system ∂ z g = 0 = ∂ † z g. A major difference with Euclidean Clifford analysis concerns the underlying group invariance. Where ∂ X is invariant under the action of SO(m), the system invariance of (∂ z , ∂ † z ) breaks down to the group U(n), see e.g. [1, 2] . For this reason U(n) will play a fundamental role in the construction of an orthogonal basis of Hermitean monogenic polynomials, as explained in [5] .
The spaces of homogeneous polynomials on C n with bidegree of homogeneity (a, b) in (z, z † ), taking values in S (r) n , will be denoted by P r a,b (C n ). By M a,b (C n ) we denote the space of Hermitean monogenic polynomials of bidegree (a, b) in (z, z † ), and by M r a,b (C n ) its subspace with values in S (r) n ; the latter may be further split as
. Note that for r = 0 or r = n one of these components becomes trivial. In the same order of ideas we single out the variables (z n , z n ) and rewrite the Hermitean variables as z = z + f n z n and z † = z † + f † n z n , and the Hermitean Dirac operators as
We will consider restrictions to {z n = 0 = z n }, identified with C n−1 . The following results were then proven in [3] .
and all other derivatives w.r.t. z n vanish in C n−1 .
(ii) Given the polynomial p 1
is called the Hermitean Cauchy-Kovalevskaya extension of the initial polynomial p 0 a,b− j I (respectively the initial polynomial p 1 a−i,b f n I). This CK extension will play an important role in the construction of the desired orthogonal basis. Indeed, introducing, as in [5] , the following spaces of initial polynomials:
the CK extension map is an isomorphism from ⊕ b j=0 A r a,b− j ⊕ ⊕ a i=0 B r a−i,b to M r a,b , commuting with the action of U(n − 1), whence it yields a splitting of M r a,b into a direct sum of U(n − 1) invariant subspaces. Since the initial polynomials on C n−1 for the CK extension have to be submit to the compatibility condition of being either in the kernel of ∂ z or in the kernel of ∂ z † , the so-called Fischer decomposition of these kernels in terms of Hermitean monogenics will also be involved. Under the action of U(n − 1), see [4] , the space Ker r a,b ( ∂ z ) ≡ Ker( ∂ z ) ∩ P r a,b (C n−1 ) has the multiplicity free irreducible decomposition
and the space Ker
a,b (C n−1 ) has the multiplicity free irreducible decomposition
(2) It now becomes clear that, once the desired bases have been constructed in dimension n − 1, these results can been used as building blocks in the above Fischer decompositions, yielding bases for the spaces A r a,b− j and B r a−i,b of initial polynomials. Subsequent application of the CK extension procedure, will then produce a basis for the space M r a,b in dimension n, which, by construction, will be orthogonal w.r.t. any U(n) invariant inner product.
We will now follow this general procedure as explained above, and, in more detail, in [5] , to explicitly obtain orthogonal bases for the spaces M r a,b (C 2 ), r = 0, 1, 2, (a, b) ∈ N 2 . Since the procedure is inductive, we need however to start with the case n = 1. THE CASE n = 2
Now we consider polynomials f (z 1 , z 1 , z 2 , z 2 ) taking values in the spinor space
If r = 0 or r = 2 we are again confronted with (anti-)holomorphy, see [2] , so we will focus on the interesting case r = 1.
The dimension of the U(2) module M 1 a,b is a + b + 2, see [3] . Each of the spaces of initial polynomials A 1 a,b− j , j = 0, . . . , b and B 1 a−i,b , i = 0, . . . , a, is one-dimensional. The general theory of the CK extension procedure, see [3] , predicts that the compatibility conditions imposed on these initial polynomials will be trivially fulfilled, so they simply are all homogeneous polynomials in the variables z 1 ans z 1 of the appropriate bidegree, which is moreover confirmed by the Fischer decompositions (1)- (2):
